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AMENDED CLAIMS 
[received by the International Bureau on 22 April 2004 (22.04.04) ; 
New claims 31-51 have been added. (1 1 pages).] 

1 . A method of manufactaring an msulated pipeline, comprising: 

positioning a first pipe havmg a pluiaUfy of spaced apart lesiiieiit sleeves coupled to the exterior sut&oa of 
die first pipe within a second pipe; and 

radially expanding and plasdcal^ defoxmiog the first pipe until die resHl^t sleeves engage the interior 
siulbce of die second pipe. 

2. The mediod of dann 1, fbither comprising: 

iniectingan insulafing matmial into an amiulus defined between die first and second pipes. 

3. The method of claim 2» iK/herein liyectmg the insalatingmatBrial infeofteanouhis defined between 
die first and second p^pes comimses: 

iiyecdi^ die insulodng material into die annidus defined betw^ 
expanding and plastically defomdng die first p^. 

4. The mediod of claim 2, i^erein injecting die msulattng material into die annutos defined between 
die first and second pipes comprises: 

injecting the insulating material into tibe annulus defined between die first and second pipes after radially 
expandmg and plastically delbnning the fii^ pipe. 

5. The mediod of claim 1^ wherein die first pqpe further c(»iq>rjses: 

a plurality of diennal faisuladng sleeves coiq>led to the exterior sur&oe of the first pipe and interleaved 
among the resiltent sleeves. 

6. The mediod of claim 1, wherein positioning fiie first pipe having the plurality of spaced apart 
resilient sleeves coupled to the exterior surface of the first pipe whhm die second pipe comprises: 
positioning the second pipe beneath a body of weler^ and 

positioning die first pipe having the plurality of spaced apart resilient sleeves coupled to the escterior 
sur&ce of the first pipe within the second pipe. 

7. A s}«tem for manufacturing an insulated pipeline, comprising: 

means ibr positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the ecterior 
surface of the first pipe within a second p^ and 
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means for ladially expanding and plastioeUy deibnnbg the first pipe until die resti tent sleeves engage the 
mterior sinfice of the second pipe. 

8. The systetxi of claim 7, further ccsmpiismg: 

means for injectmg an nisalating material iolo an amiuhis defined between the first and second pipes. 

9. The $y^tem of claim 8, \;dieiem means for injecting ^e insulating material faito the annulus defined 
b^weffl die first and second pipes comprises: 

means fior iq}ecting the insulating material mto ihe annulus defined between the first and second pipes 
before radially expandmg and plastically defonning the first pipe. 

1 0. Ths system of daim 8, v4ierehi means for injcctingliie insulating materfal into die annulus defined 
between die first and second pipes conqirises: 

mftninB for mjecring the insnlatbig material into die aimulus defined between d)e first and second ypes after 
radially eaqpandfaig and plastically deforming die first pipe. 

11. The system of clahn 7, v^4iereni the first fiirdier comprises: 

a phoiality of d^ennal msuladng sleeves coupled to die exterior sur&ce of the first pipe and mterieaved 
among die resilient sleeves. 

12. The system of claim 7, ^enem means for positioning die first pipe having the pluialiiy of spaced 
apart resilient sleeves coupled to die| extBri<nr sur&ce of the first pipe widiin die second pipe c(»iQ>rises: 
means for positioning die second p^ beoeadi a body of wBba; and 

means for positioiiing die first pipe having the phiialily of f^iaced apart resiUent sleeves coupled to the 
extEsior sur&ce of die first pipe ynMn the second pipe. 

13. A method of roamifactnriog an insulated pipeUoe comprising an innerrigid p^ positioned wtfiiin, 
coupled to» and foermaUyinsufatedfiom an outer rigid pipe^ comprising: 

manufacturing the insulated p4>clhie by radial^ expanding and plastically deforming die mner rigid pipe 
wfdiin die outer rigid pipe. 

14. The method of claim 13 > fuidier comprising: 

positioning the outer rigid pipe at a location at which die insulated pipeline will be used to convey fluidic 
materials throu^ the interior of die first pip^ and 

manu&cturing die insulated pipeline by radially expanding and plastical^ deforming the inner rigid pipe 
widiin die outer rie^ pipe while the umer and outer rigid pipes are bod) positioned at die location at which 
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the insQlated pipe) ine will be used to cod vey fliudic materials through the mtoior of the first pipe. 

1 5. The method of claim I4» >pAefei& the location at which the insulated pipeline will be used to 
convey fluidic materials through the int^or of the first pq>e is below a body of waster. 

16. A ^exn formanu&ccuring an hisolated pipeUne comprishigan inn^rigidpjpe positioned withm^ 
coupled to, and tbenioally insulated from an outier ri^ pipe, coTnprising: 

means for manufiicturing the insulated pipelme by fadially expanding and plastically defbnning the inn^ 
rigid pipt wiftio the outer rigid pipe. 

17. Hie system of claim 16, fbrttier oomprisin^ 

means for positioning the outer ri^ pipo at a location at wfaidi the insulated pipeline wiD be used to 
convey flnidic materials tfanmgh the interior of the first p^; and 

means fisr manu&cturing tiie tnsulaled pipelme by radial^ eq^undtng and plastically deforming the inner 
rigid pipe within the outer rigid pipe while die inner and outer rigid pipes are bofli positioned at the 
location at which the insulated pipelme will be used to ccaivey fhudic materials through the interior of the 
first pipe. 

IS. The system of claim 17, wherein die locadon at whk:^ the insulated p^)eIinewiU be used to con 
fiuidic materials throu^ the interior of the first pipe is below a body of water. 

19. A diCToally insulated pipelinsp compri^g: 
a plastically deformed first pipe; 

a plurality of spaced zpsxt resilient sleeves coupled to the exterior of the first pip^ and 
a second pipe coupled to tiie resifient sleeves. 

20. The insulated pipeline of claim 19, fiirther comprising: 

tfiennal insulating material positicmed within an annulus defined between the first and second pipes and 
interleaved among the resilient sleeves. 

21 . The insulated pipeline of claim 20, whereiD one or more of the resilient sleeves include one or 
mone longitudinal passages. 

22. The insulated pipeline of daim 21, wherein at least some of the thennal insulating material is 
positioned within tiiie longitudinal passages. 
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23. A method of q^eratuig afajdrcxaibon prodnction system forprocesshig l^drocaitKHislhat includes 
one or more hydrocarbon prDdactkm sources and one or more iQ^drocaitKxn production destinations, 
campirisu^ 

comr^g Iiydn3caii)aa5 between tibe hydrocai^ 
using one or more insulated pipeline^ and 

manufi^turing at least of die inflated pipelines by radially ejqpanding and plastically defonning an 
inner rigid pipe within an outer ri^ p^. 

24. Hie mctiiod of claim 23, flirther comprising: 

positioning the outer rigid pipe at a location at which die at least one insulated pipelme wiU be used to 
convry fluidir p*atMnnU tfimii^ tha mtarior of the first pipe; and 

manuficturing die at least one msulated pipelme by ladiaDy eaqumding and plastically defocming tbe inner 
rigid p^e wifiun the outer rigid pqie yMi^ tbe famer and outer rigid pipes are bodi posittoned at the 
location at whidi the at least one insulated pipeline will be used to convey fluidic materials ttrottgh 
interior of ihe first pipe. 

25- The method of olahn 24, wherein Ihe location at ^^^lich the at least one faiailaied pipeline will be 
used to convey ihiidic materials tfarough the interior of the first pipe is below a body of water. 

26. A method of manufectuiing an msulatcd wellbore casing widiin a borehole diat traverses a 
subterranean formation and includes a fxrst weitbore casing coupled to and positioned widiin "die weDbore, 
comprising: 

positioning a second weQbore casing having a plurality of spaced apart resilient sleeves coupled to tbe 
exterior sur&ce of tiie first pipe witbui die first wellbore oasms ^ 

radially expanduig and plastically defbrmmg die second wellbore casing until the tbsO ient sleeves engage 
file interior surftce of the second pq>e. 

27. The method of cbim 26, fiulher comprising: 

injecting an insulating material into an annuhis defined between the first and seccmd wellbore casings. 

28. The meflwd of claim 27, wh«^in injecting the tasulating material bto the annulus defmed 
between the first and second wellbore casings comprises: 

injecting the insulating material into the annulus defined between the first and second wellbore casings 
before radially expanding and plastically defcnning die second wellbore casing. 

29. The mediod of claim 27, ^erdn mjecdng the insulating material mto the annulus defined 
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between the fiist and second wellboie casing 

injecting Ae ittStdating materia] into the axmohis defined between the first and second wdlbore casings 
after radially e?q;ffln4ins ood plastically defiinning the second wellbore casing. 

30. The meUiod of claim 26, wbercin the second wellbore casing further comprises: 

a plurality of tbermal inswlating sleeves coupled to the exterior surfece of the second wellbore casing and 
interleaved among the resilient sleeves. 

31. A roediodofmanufiffituring an insulated pipelm^^ 

poshioning a fint pipe having a phirality of qpaoed apart resilient sleeves coupled to the exterior surface of 
the first p^ wiflifai a seccMidpipe; 

radially i«pgnHitig and plastically defmning fte first pipe until the resilient sbeves engage die interior 
sui&ce of fhe second pip^ and 

iiyecting an insulating material into tiieannuhis defined between flie first and second ptpcsbefbre radially 
e)q[ianding and plastically deforming the first pipe. 

32. A method of manufacturing an fasulated pipeline, comjarising: 

positioning a jSrst pipe having apluiality of spaced apart resilient sleeves coupled to the exterior sur&ce of 
the first pipe within a second pipe; 

radially expanding and plastically defomodng ^e first pipe until the resilient sleeves engage the interior 
surface of the second pipe; and 

ii^ecting ao insulating material mto the ammlus defined between the first and second {upes after radialty 
e^qpanding and plasdcally deforming die first pipe. 

33. A method of manufacturing an insulated pipeline^ ccanprising: 

positionmg a first pipe hanring a plurality of spaced apart resilient sleeves coupled ^ the exterior sur&ce of 
the first pipe within a secoiKl pipe; 

radially expanding and plastically deforming the first pipe until die resilient sleeves engage the interior 
surface of tiie second pipe; and 

injecting an insulating material mto die annuhis defined between the first and second pipes before and after 
radially expanding and plastical^ defcmiing the first pipe. 

34. A method of manu&cturing an insulated pipeline, comprising: 

posidoning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
die first pipe within a second pi^; and 

radially es^andlng and plastica% deforming the first pipe until the resilient sleeves engage the interior 



AMENDED SHEET (ARTICLE 19) 



wo 20a4/02085»5 PCTA3S2003/024779 

6 

siir&c8 of tiie second pipQ and 

iiyecting an insulaling material into die amuhis defined between tiie first and second pipes; 

ivfaerein the first pipe fiirtfaer comprises a pturality of tfiermal insulating sleeves coupled to die exterior 

smfece of the fiist pqpe and intoleanred among the resilient sleeves. 

35. A method of manu&ctaring an insulated pipeline^ comprising: 
positioning a first pipe beneadi a body of water» 

positioning a second pipe having the plurality of spaced apart resilient sleeves coiq>led to the exterior 
surface of ftic second pipe witfiin fte first pipe; 

radially expanding and plasticatty defixrmfaig the second pipe until die resiUent sleeves engage die interior 
sur&oe of the first pipe; and 

injecting an insulating material into the annuhis defined between the first and second pipes; 

\Aeretn the second pipe fiirther amaprises a plurality of tfaenrnd msuhting sleeves coi^led to the exterior 

snr&ce of die first pipe and bteileaved among die resilient skeves. 

36. A system for manu&cturing an insulated pipeline, conqnising: 

means for posititming a first p^ havbg a plurality of spaced «q;>8rt resilient sleeves coupled to the exterior 
surface of the first p^ widiin a second pip^ 

means for radially expanding and plastically deforming the first pipe until the resilient sleeves engage the 
interior sur&ce of die second pipe; and 

means for injecting an insulating material faito die annulus defined between die first and second pipes 
before radialty expandhig and plastically deforming die first pipe. 

37. A system for maiiu&cturmg an insulated pipeline, oonq>rismg: 

means fer positioning a first pipe having a plurality of spaced ^Kitt redlient sleeves coupled to die exterior 
»ir&oe of die first pipe wllfatn a second pipe; 

means for radially expanding and plastically defbraitng the first pipe until die TDsilient sleeves engage the 
interior surface of the second pipe; and 

means §ar injecdng an insulating malerisd into the annulus defined betw^eei) the first and second pipes after 
radiaQy expanding and plastically deforming the first pipe. 

38. A system for nianufacturing an insulated pip6line»C(»nprising: 

means for positionmg a first pipe havmg a plurality of spaced apart resilient sleeves coupled to die exterior 
sur&oe of the first p9e widiin a second pipe; 

means ibr radially expandfang and plastically defononing the first pipe until the resilient sleeves ^gage Ibc 
interior surface of the second pipe; and 
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means ^ injecting an inftiilariiig maierisd into the aonuius defined between the ftist and second pipes 
before and after ladially expandkg and plastted^ 

39. A system for manufacturing an insulated pipeline, comprising: 

means for positioning a first pipe having a phrafity of spaced ^art resilient sleeves coupled tn the exterior 
surface of ^e first p4>e within a second pipe; 

means for i^ally expanding and plastically defbnning the first pipe until the restfient sleeves engage the 
interior surface of the second pipe; and 

means &r inj ecdng an insulating material into flie annnlus defined between the first and second pipes^ 
whcrtfli the fl« pqw fbrther conqnises a phirality of fliennal insulating sleeves coupled to the extaior 
surfiEice of Ae first pipe and interieaved amtmgtfae resili^ sleeves. 

40. A system for numufiMluring an insulated pipeline, comprising: 
means fiir positioomg a first pipe beneath a body of water; 

means for positicmmg a second pipe having &e plurality of spaced i^ait resilient sleeves coiq>ted to the 
exterior sur&ce of the second pipe WitfaM tte first pipe; 

means for radially expanding and plastically drfonnmg the secowd pipe until A© resilient sleeves engage 
fljc interior surfece of fixe first pipe; and 

means for injecting an insulating material into Ae annulus defined between the fir^ and second pipes; 
wherein the second pipe fintiier comprises a phffality of thermal msulating sleeves coi^led to Ae exterior 
sur&ce of ihe first pipe and interleayed among Ihe re^Uent sleeves. 

41. A method of manuficturing an msulated pipeline comprising an inner rigid positioned within, 
coupled to, and thermal)^ hisulated fiom an outer rigid pipe, comprismg: 

manufiictuting the insulated pipeline fay jadiaJly expandmg and plastically deibrming the inner rigid pipe 
wilhk the outer ri^ pipe; 

positioning the outer rigid p^ at a location at whicb the insukted pipelme will bo used to convey fluidic 
matenals through die mtenor of the first pipe; and 

manufacturing the insulated pipeline by radially expanding and phsstically deforming the inner rigid pipe 
widiln the outer ri^d pipe while the inner and outer rigid pipes are both positioned at the location at which 
the msulated pipeline will be used fo convey fluidic materials throu^ the interior of the first pipe; 
wherein ttie location at which the msulated pipelfaie wOl be used to convey fluidic matmals tiirough 
interior of Ac first pipe is below a body of water. 

42. A system fot toanu&cturing bsh insulated pipeline comprising an inner rigid pipe positioned witliin, 
coupled to, and tfaennatty msulated fiom an outer ri^d pipe, comprismg: 
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means for nmufictuting fte insuhtBd p^line by radially expanding and plastically dcfonnmg (he inner 
rigid pipe within the oater rigid pipe; 

means for positioning the outeriigid pipe st a location at which the insulated pipeline will be used to 
convey fluidic materials throng the interiorof the fint pipe; and 

means for maniifBcturmg tiie insulated pipeline by radially expanding and plasdcally defomiing the mner 
rigid pipe within the cuter rigid pipe vAiSle flie inner and outer rigid pipes aie both posidcsied at the 
locaticm at which the insulated pipeline will be used to convey fhndic materials tfarougih the interior of tibe 
first pipe; 

wherein the locaticm at inducb the msulatedpipelmev^ materials through die 

iotedor of the fiist pipe is below a body of water. 

43. A dierroally insolated pipeline^ comprising; 
a plasdcaliy defonned firstpip^ 

a phnaHty of spaced ^ait resQient sleeves coupled to die exterior of tb e iirst pipe; 
a second pipe coupled to the resilient sleeves; and 

theimalmsulating material positioned within an annulus defined betw^ and second pipes and 

hiterieaved among the resiKent sleeves; 

vHiierBin one or more of the resilient sleeves include one or more longitudinal passages; and 

wherein at least some of die thermal insulating material is positicned wittun the Icmgitudinal passages. 

44. Amediodofopef3tmgahydiX)carb<mpn>dactiDnsy5tmforp^ 

or more hydrocarbon prodncticm sources and one or more hydrocarbon productioD destinations^ 
com{Mising: 

conveying hydrocarbons b^een the bydrocaibon production sonroes and the hydrocarbon destinations 
using one or more insulated pipelines; 

manufiictnring at least one of (be insulated pipelmes by radially expanding and plastically defbmiing an 
inner rigid pipe wdfain an outer rigid pipe; 

positioning ttie outer rigid pipe at a location at which be at least one taisnlated pipeline ^viil be used to 
convey fluidic matnials dirou^ die interior of tbc first p^; and 

manufacturing the at least one insulated pipeline by radialfy expanding and plasdcally deforming the inner 
rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are bodi positioned at die 
location at ^vhich the at least one insulated pipeline will be used to convey fhiidio ma:^als 4trongh die 
interior of the first pipe; 

wherein flie location at whidi the at least one insulated pipeline will be used to convey fluidic materials 
duougjii die hitnlor of the first pipe is below a body of water. 
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45. A metbod of mami&ctiixiiig an insulated weTJbore casing within a borehole Aat traverses a 
subterranean fonnatioa and includes a first wellboie casmg coupled to and posftioned wittrin Aeivellbore^ 
comprising: 

positioning a second weObore casing having a plurality of spaced apart resilient sleeves coupled to the 
exterior sur&ce of the jQrst pipe within the first weObore casmg; 

radially expanding and plastically defonning the second wellbaie casing until the resilient sleeves engage 
die interior sur&ce of die second pipe; and 

injecting ^e insolating material into the annulus defined b^een the first and second wellbore casings 
before radially expanding and plastically defonning ifae second wellbare cashig. 

46. A mettiod of manufuiitering an insulated weilboie casing wifliin a bordiole that traverses a 
subteiranean fbimation and includes a first weUbore casing coupM 

cornpiising: 

positionfaig a second wellbore casbg having a phuality of spaced qiaxt resilient sleeves coupled to the 
exterior sur&oe of tile first p^e widiin tibe first >^nbor8 cashig; 

radially expandmg and plastical^ defonning Ae second wellbore casing until the xesiliM sleeves eng^e 
the intniorsui&ice of the second pipe; and 

injecting the insulating tnatenal into die annulus defined between the first and second wellbore casings 
after radially es^anding and plastically defonning ifae second v^bore casing. 

47« A nn^od of manufacturing an insulated wellbore casing within a borehole 4idt traverses a 
subterranean formation and includes a first wellbore casing coupled to and posftioned within the wellbore^ 
comprising: 

positioniiig a second weilboie casing having a phuality of spaced apart resilient sleeves coupled to the 
exterior suifiice of file first pipe within the first wellbore casing 

radially expanding and plastically deforming liie second wellboae casmg until tiie resilient sleeves engage 
the interior surfeoe of the second pipe; and 

injecting the insulating material into &e annulus defined between die first and second weUbore casmgs 
after radially esqianding and plastically deforming the second weUbare casing; 
wherein the second wellbore casmg furdier comprises a plurality of dermal insulating sleeves coupled to 
tbe exterior surface of the second wellbore casing and interieaved among &e resilient sleeves. 

48. An hydrocarixm production system for processing hydrocarbons that includes one or more 
hydrocarbon production sources and one or more hydrocarbon production destinations, comprising: 
means fen* conv^ing hydrocarbons between Ifae hydrocarbon production sources and the hydrocarbcm 
destmstions using one or more insulated iMDelmes: 
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means for mainifacturing at least one of tiie msulated pipetmes by radial^ eiqiaiidii^; aad plasticany 
defirnning an imieriigid pipe within an outer rigid pipe; 

means for poshkining die outer rigid pipe at a location ativhtcfa^e at least one insulated pq^elitie will be 
used to convey fluidic materials throu^ the interior of the first pipe; and 

means for manu&cturing the at least one insulated pq)efine by radial^ expanding azKi phsticaOy defetnning 
the inner rigid pipe wiAin the outer rigid pq>e v^e the inner and outer rigid pipes are both positioned at 
the location at wh t ch ih e at least one msulated pipeUne will be used to convey fluidic materials fbrougb the 
interior of the first pipe; 

wherein the location at which fte at least one msulated pipeline will bo used to convey fluidic materials 
through the interior of the first pipe is below a body of water, 

49. A system for numuftctming an msalaled wellbare casing within a borehole that traverses a 
subterranean fbnnation and includesa first wellbore casing coupled to and positioned wiflim the weUboie^ 
comprising: 

means for positioning a second wellfoore adng having a plurality of spaced apart resilient sleeves coujded 
to the exterior sui&ce of the first pipe within die first wellbore casing; 

means for radially expanding and plastically defi»ming the sccmid waHbore casing untO die resili^ 
sleeves engage the interior surface of die second pipe; and 

means for ijijecting the insulating material into the ammlus defined between the first and second wellbore 
casings before radially expanding and plasdcal^ defoiming the second wellbore casmg. 

50. A system for manu&cturiag an insulated weObore casing within a bor^ole that traverses a 
subtmanean fomoaticm and hacludes afiist weObore casmg cotq)ledto and positioned widiin the wellbore, 
con^sing: 

means for positionmg a second wellbore cashig having a phuaHty effaced apart resilient sieeves coupled 
to the exterior surfiice of the first pipe wrdiin the fiist weUboie casmg; 

means for radially expanding and plasticalfy defonning the seccmd wellbore cashig until the resilient 
sleeves engage die interior surface of the second pip^ and 

means for injecting the insulating material into the annulus defined between the first and second wellbore 
casings after radially expanding and plastically defoiming the second wellbore casmg. 

5L A system for manufacturing an insulatted v^llbore cashig within a borehole that traverses a 
subterranean fbimation and includes a first wellbore casing coupled to and positioned within die wellbore, 
comprising: 

means for positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to the exterior surface of the first pipe wifliin the first wellbore casing 



AMENDED SHEET (ARTICLE 19) 



wo 2004/020895 PCTAJS2003/024779 

11 

means for radially expanding and plastfeally drfonning Ibe second weObore casing untQ the lesilieot 
sleeves engage die intericv sui&ce of die second 

means fiir hyecdng die ift^ilffting materi al into die annulos defined between the first and second wellbore 
casings afier radially csq)dnding and plastically de&nning die second wellbore casing; 
wh«ein the second wellbore casmg further compiises a pluraHty of thermal insulating sleeves coupled to 
the exterior sur&ce of the second wellbore casing snd interleaved among Ihe resilient sleeves* 
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